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Claims 

What is claimed is: 



1 . A method of processing a memory chip, comprismg: 

checking a group of memory cells on said memory chip for a defect; and 
storing in a first register a column addressrof any defective memory cell found 

during said act of checking, whe/ein said act of storing results in removing 
any other column address stored in said first register, and wherein said act 
of storing comprises storing said colimm address without a row address of 
said any defective memory cell. 

2. The method in claim 1, wherein said act of storing comprises storing said column 
address in a first register located on saicy memory chip. 

3. The method in claim 2, further comprising an act of repairing said memory chip based 
on data stored in said first register. / 

4. The method in claim 3, wherein said act of repairing comprises repairing said memory 
chip further based on data stored/in a second register indicating redundant element 
availability. / 

5. The method in claim 4, further comprising: 

providing a signal related to blowing a programmable element associated with a 

column address stored in said first register; 
halting said signaV before fully programming said programmable element; and 
completely prom/amming said programmable element despite said act of halting 

said signal. 
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6. A method of repairing a memory circuit comprising^ plurality of memory cells, 
wherein at least one memory cell of said plurality tests As defective, said method 
comprising: , / 

associating redundant memory cells with eacH memory address incorporating a 
column address of a memory cell thac tests as defective; and 

providing said column address to circuitry on said memory circuit, wherein said 
circuitry is configured to carry out/said act of associating, wherein said act 
of providing comprises providing said column address fi*om a first register 
included as a part of said memory circuit, and wherein said first register is 
configured to store said colunm address to the exclusion of any other 
column address at the same time. 

7. The method in claim 6, fiirther comprising an act of isolating main memory cells 
initially related to said column address. / 

8. The method in claim 7, fiirther comprising: 

searching for at least one available redundant memory cell; 

recording data relating to availability of said at least one redundant memory cell 

on a second register; and 
providing said data to said circuitry. 

9. The method in claim 8, wherein said act of associating redundant memory cells 
comprises programming at least one programmable element coupled to at least one of 
said redundant memory cells. 

10. The method in claim y, wherein: 

said act of programming comprises transmitting an input signal to said circuitry; 
said act of associating redundant memory cells comprises transmitting fi-om said 
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circuitry an output signal in response to saiq circuitry receiving said input 
signal, wherein said output signal is used/o program said at lease one 
programmable element; and / 
said act of transmitting an input signal comprises transmitting said input 
signal for a time less than that needed to program said at least one 
programmable element. / 

11 . A method of preparing to repair a memory array on a die having a first redundant 
plane comprising at least a first redimdant element and a second redundant plane 
comprising at least a second redundant element,/said method comprising: 

searching for a first available redundany element within said first redundant plane 

and a second available redundant element within said second redundant 

plane; and / 
storing in a first register data relatedAo said first available redundant element and 

to said second available redundant element, wherein said memory array 

and said first register share/a common substrate. 

12. The method in claim 11, wherein said act of providing a first redundant plane 
comprises providing a first redundant mane configured to accommodate at most a first 
portion of memory cells of said memory array. 

13. The method in claim 12, wherein said act of providing a second redundant plane 
comprises providing a second redundant plane configured to accommodate at most a 
second portion of memory cells of said memory array, said second portion being discrete 
from said first portion. / 

14. The method in claim 13, wherein said act of searching comprises searching for a 
column of available redundant elements, wherein said column comprises at least one cell 
from said first redundant plane and one cell from said second redundant plane; and 
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wherein said act of storing comprises storing over tim^ data related to all available 
redundant columns. / 

1 5. The method in claim 14 wherein said act of storing over time comprises storing at 
any particular time data related to at most one available redundant column. 

jf storing over time comprises storing data 
lumn found during said act searching. 

17. The method in claim 16, wherein said £^ct of storing over time comprises ultimately 
storing data related to only a last availabWredundant column found during said act of 
searching. / 

18. The method in claim 17, further comprising: 

providing a third redundant pmne for said memory array, wherein said third 

redundant plane comprises at least a third redundant element, and wherein 
said second redundant plane is configured to accommodate at most a third 
portion of memory cells of said memory array; 

searching for any available redundant column at least partially within said third 
redundant plane/ and 

storing in a second register data related to an available redundant colunm within 
said third redundant plane, wherein said memory array and said second 
register share said common substrate. 

19. A method of allowing repair of a memory array in a packaged part, wherein said 
memory array comprises a plurality of redundant planes, and wherein said plurality is 
configured to accommodate all rows of at least one column address in said memory array, 
wherein each plane of said plurality comprises at most a portion of at least one redundant 
colimm, said methocy comprising: 

checking s^d plurality for redundant colmnns that remain available from any 




16. The method in claim 15, wherein said act 
related to only the latest available redundant cj 
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earlier repair procediire; aifd 
storing information relating to ankvailable redundant column, wherein said act of 
storing is accomplished using a redundancy register corresponding to said 
plurality. J 

20. The method in claim 19, wherein sAid act of storing information comprises storing a 
redundant column address of said available redundant column. 

21. The method in claim 20, wherein/said act of storing information comprises refraining 
from storing a redundant row address of said available redundant colimm. 

22. The method in claim 21, fixrther comprising an act of programming multiple 
programmable elements in multiple redundant planes, wherein addresses of said multiple 
programmable elements are respectively stored in said plurality of redundancy registers. 

23. The method in claim 22, fiirtner comprising: 

providing an address register for said memory array; 

checking for an error in a cell included in said memory array; and 

storing information relating to said error in said address register. 

24. The method in claim 23, wherein said act of providing an address register comprises 
providing an address register within said packaged part; and wherein said act of storing 
information relating to said error comprises storing a column address, to the exclusion of 
a row address, of a cell having said error. 

25. A method of programming a programmable element, comprising: 

initiating a programmmglsignal for said programmable element using an input 

signal; \ ) | 

maintaining said prograiWiing signal for a time sufficient to program said 

programmable element; and 
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changing said input signal before said time passes. 

26. The method in claim 25, wherein said act^f initiating comprises initiating using said 
input signal and a timing signal. 

27. The method in claim 25, wherein said ^ct of initiating comprises initiating using a 
DQ signal. 



28. A method of altering a timing signay for a circuit, comprising: 

preventing said timing signal from being directly input into said circuit; 
logically relating said timing si^al with a delayed signal based on said timing 
signal; and 

transmitting an output signal t6 said circuit, said output signal resulting from said 
act of logicaHy relating. 



29. The method in claim 2i 
relating said timing signal wf 



wJliere/n said act of logically relating comprises logically 
iverted signal based on said timing signal. 



30. The method in claim 29/whefQm said act of logically relating comprises logically 
relating said timing signal with an inverted signal based on said delayed signal. 

31. The method in claim 30, wierein said act of logically relating comprises logically 
relating said timing signal witlji said inverted signal and with an input signal configured to 
alter an output of said circuit./ 



32. A method of affecting an output of a synchronous circuit due to a change in an input 
signal transmitted to said circuit, comprising: 

intercepting a clock signal outside of said circuit; 

intercepting said input signal outside of said circuit; 

transmitting said clock signal to at least one logic device; 
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transmitting an inverted and delayed versioiy of said clock signal to said at least 

one logic device; 
transmitting said input signal to said at leafet one logic device; and 
transmitting a modified clock signal fi-ony said at least one logic device to said 

synchronous circuit. 

33. The method in claim 32, wherein said act transmitting a modified clock signal 
comprises: 

performing at least one logic operation! on said clock signal, said inverted and 
delayed version of said clock signal, and said input signal; and 

as a result of said act of performing, transmitting a modified clock signal that 

extends a time between clock/pulses in relation to that of said clock signal. 

34. A method of programming at least one memory chip, comprising 

transmitting a first configuration of/signals to said at least one memory chip, 

wherein said fir/t corjfigur^ion of signals is relevant to programming a 
first element on ssad^atiea^t one memory chip, and wherein a duration of 
said first configuration o| ^ignals lasts for a time insufficient to program 
said first element; anc 
initiating a programming sign^ fcased on said act of transmitting a first 

configuration of signals^wherein a duration of said programming signal 
lasts for a time sufficient to program said first element. 



35. The method in claim 34, further comprising: 

transmitting a second configuration of signals to said at least one memory chip, 
wherein said act of transmitting a second configuration of signals occurs 
after said act of transmitting a first configuration of signals, and wherein 
said second configuration of signals is relevant to programming a second 
element on said at iJast one memory chip; and 

maintaining said programming signal during at least a portion of said act of 
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transmitting a second configuration of signals. 



36. The method in claim 35, wherein said act of transmitting^ first configuration of 
signals comprises transmitting a first configuration of signals to a plurality of memory 
chips; and wherein said method further comprises: 

programming said first element on a first meinory chip of said plurality of 

memory chips with said prograninrung signal; and 
refraining fi-om programming said first/element on a second memory chip of said 

plurality of memory chips despite said programming signal. 

37. The method in claim 36, ^^ller§in/said act of transmitting a first configuration of 
signals comprises transmitting a fic^ configuration of signals including an address signal; 
and wherein said act of refi-aining fi-om programming comprises: 

comparing data represented by said address signal with data stored in a register on 

said second/memory chip; and 
disregarding said/programming signal in response to finding a lack of a match 

between said data represented by said address signal and said data stored 

in sain register. 

38. The methoca in claim 37, wherein said act of comparing data comprises comparing 
data represen^d by said address signal with a single address stored in said register. 

39. The mfethod in claim 38, wherein said act of comparing data comprises comparing 
data rep/esented by said address signal with a single column address stored in said 
register^ 

40. A method of operating a plurality of redundant planes of a memory device, 
comprising: 

identifying a memory cell of safid memory device that fails a test; and 
accessing at least one redundant element in each plane of said plurality of 



Micron Technology, Inc. 



34 



00-0058.01 



Serial No.: 
Inventor: Cowles et al. 



redundant planes, wherein one redun^:^t element of said at least one 
redundant element replaces said pfemory cell. 

41. The method in claim 40, wherein said/act of accessing comprises associating said at 
least one redundant element in said eadi plane with a respective memory address. 

42. The method in claim ftl, wherein said act of accessing comprises programming at 
least one programmable deipent. 

43. The method in claijn 42, wherein said act of programming comprises blowing at least 
one anti-fuse. 

44. The method in claim 43 wherein said act of accessing comprises accessing at least 
one redundant element in each plane of said plurality of redundant planes, wherein every 
redundant element of said at least one redundant element has a common column address. 

45. A timing circuit, comprising: 

a first input terminal configured to receive a clock signal; 

a second input terminal configured to receive a logic control signal; 

an output terminal configured to transmit a modified clock signal that is slower 

than said cl9ck signal; 
a logic g^e pouplefl to said output terminal, said first input terminal, and to said 

secbnd uipjlit terminal; 
a delay element coupled to said first input terminal; and 
an inverter coupled to said logic gate. 

46. The timing circuit in claim 45, wherein said inverter is coupled to said delay element. 



47. The timing circuit/ in claim 46, wherein said inverter is coupled to said first input 
terminal through said/delay element. 
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48. The timing circuit in claim 47, wherein s^d delay element is coupled to said logic 
gate through said inverter. 

49. A clock circuit, comprising: 

a delay element; 

an inverter coupled tcy^a^d delay Element and configured to receive a first periodic 
signal; and 

a logic circuit configufed ^ traiismit a second periodic signal to another circuit, 
wherein said s^p6nd periodic signal defines a greater period that of said 
first periodic si^ai,ywherein said logic circuit is coupled to said inverter 
and said delay element, and wherein said logic circuit is configured to 
receive said first periodic signal and another signal configured to alter an 
output of said another circuit. 

50. Liput circuitry for a logic circuit of a memory device, wherein said logic circuit is 
configured to allow access to at least one r/dundant memory cell of said memory device, 
said circuitry comprising a register on s^m memory device, coupled to said logic circuit, 
and configured to store data relevant to^ an available redundant memory cell. 

5 1 . The circuitry of claim 50, wh^ein said register is configured to store data relevant to 
an available redundant memory (^lumn. 

52. The circuitry of claim 5Y, wherein said register is configured to store data relevant to 
every available redundantynemory column found during a search for an available 
redundant column. 

53. The circuitry of'claim 52, wherein said register is sized to store data relevant to at 
most one availab^ redundant memory column found during said search for an available 
redundant coli 
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54. The circuitry of claim 53, wherein said register js configured to store data relevant to 
at most one available redundant memory column at/a time. 

55. The circuitry of claim 54, wherein said register is configured to store data relevant to 
a last available redundant memory column found by a conclusion of said search. 

56. A repair system for a memory device comprising at least one redundant plane, said 
system comprising a first address storage device included as a part of said memory 
device, wherein said first address storage device is configured to store an address 
associated with at least one redimdant plane of said memory device. 

57. The system of claim 56, wherein said first address storage device is configured to 
store an address associated with a first plurality of redundant planes. 

58. The system of claim 57, fiirthe/ comprising a second address storage device 
configured to store an address associated with at least one redundant plane of said 
memory device. / 

59. The system of claim 58, wherein said second address storage device is configured to 
store an address associated vwith a second plurality of redundant planes, and wherein said 
second plurality of redundant planes is discrete fi'om said first plurality of redundant 
planes. / 

60. A computer system,/comprising: 

a microprocessor; 

a system clocWcircuit coupled to said microprocessor; and 

a memory-containing device coupled to said microprocessor and comprising: 

an a^ay of primary memory cells, 

an array of redundant memory cells. 
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a bank of programmable elements coupled to s/aid array of primary 

memory cells and said array of redunpant memory cells, 
logic circuitry coupled to said bank of programmable elements, wherein 

said logic circuitry is configured Jo control a programming state of 

said programmable elements, arfd 
a system clock modifier coupled to s^d logic circuitry and to said system 

clock. 

61 . The computer system of claim 60, further Comprising a register coupled to said logic 
circuitry and sized to store at most one column address of a primary memory cell. 

62. The computer system of claim 60, furmer comprising a register coupled to said logic 
circuitry and sized to store at most one o^olumn address of a redundant memory cell. 

63. Redundancy circuitry for a chip/ comprising: 

a plurality of redundant memory cells on said chip, wherein said cells are 

organized into at least one redundant row, at least one redundant column, 
and at least two /edundant planes; and 

a storage device on sa/d chip configured to store data relevant to multiple 
redundant plsuies. 

64. The circuitry in claim 63, wherein said storage device is configured to store data 
relevant to at most one redundant column. 

65. The circuitry in maim 64, wherein said storage device is configured to store data 
relevant to at least oiie redundant row. 



66. The circuitry ^n claim 65, wherein said storage device is configured to store only a 
column address. 
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67. A storage system for a memory device on a semiconductor die, said system 
comprising: / 

a first storage device on said die and configuredio store at most a partial memory 

address; and / 
a second storage device on said die and configured to store at most a partial 

memory address. / 

68. The system in claim 67, wherein said first storage device is configured to store at 
most a partial memory address of a main memoiy array of said memory device. 

69. The system in claim 68, wherein said second storage device is configured to store at 
most a partial memory address of a redundamt memory array of said memory device. 

70. The system in claim 69, wherein said first storage device is configured to store a 
column address of said main memory m-ay without a row address of said main memory 
array; and wherein said second storage device is configured to store a column address of 
said redundant memory array without a row address of said redundant memory array. 

71. The system in claim 67, whecein said first storage device is configured to store at 
most a first partial memory addrps of a redundant memory array of said memory device; 
and wherein said second storage device is configured to store at most a second partial 
memory address of said redundant memory array. 

72. The system in claim IV, wherein said redundant memory array comprises a plurality 
of redundant planes; and wherein said first partial memory address and said second partial 
memory address are incorporated into separate redundant planes. 

73. Repair circuitry for a memory chip, comprising: 

at least one redundant plane organized fi^om memory cells of a redundant array on 
said/chip; and 
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at least one register on said memory chip and configured to store data relevant to 
at least one redundant plane. 

74. The circuitry in claim 73, wherein: 

said at least one redundant plane comprises at le^t two redundant planes 
incorporating different memory cells frpm any one column of said 
redundant array; and 

said at least one register comprises a registe/ configured to store only a redundant 
column address of any one columiyof said redundant array. 

75. The circuitry in claim 73, fiulher comprisir 

a redundant plane organized to incorporate at most a portion of any column of 

said redundant array; and 
a register configured to store a redufidant column address of any one column 

of said redundant array wijfhout storing any row address of said redundant 

array. 

76. The circuitry of claim 73, wherem said at least one register comprises a register 
configured to store a redundant column address and fiirther configured to exclude from 
storage a redundant row address; and wherein memory cells having said redundant 
column address are divided among at least two redundant planes. 

77. Redundancy circuitry for a memory chip, comprising: 

a redundant memory a^ay on said memory chip and organized into at least one 
column; and 

at least one register oh said memory chip and configured to store a column address 
of said redundant memory array. 
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78. The circuitry in claim 77, wherein said redundanymemory array is organized into a 
pluraUty of redundant planes; and wherein a totahty of cells within each column of said 
plurality are divided among at least one group of reaundant planes from said plurality. 

79. The circuitry in claim 78, wherein said at least one register corresponds in number to 
said at least one group of redundant planes, and wherein each register of said at least one 
register is configured to store a column addres^of a column associated with a group of 
redundant planes. 

80. A method of repairing a memory chip, cfomprising: 

identifying a defective memory cell/on said chip; 

storing a column address of said dpective memory cell in a first register on said 
chip; 

identifying an available colunm 6f redundant memory cells on said chip; 
storing a column address of saia available column of redundant memory cells in 

a second register on sai'd chip; and 
replacing all memory cells sharing said column address of said defective memory 

cell with said available column of redundant memory cells. 

81 . The method in claim 80, wherein said act of replacing comprises: 

accessing said available cplunrn of redundant memory cells using logic circuitry; 
and 

using data from said se<4ond register as input to said logic circuitry. 

82. The method in claim 81 /further comprising clearing said second register. 

83. The method in claim 82, further comprising: 

clearing said first register; 

identifying another defective memory cell on said chip; 
storing a column/address of said another defective memory cell in said first 



Micron Technology, Inc. 



41 



00-0058.01 



Serial No.: 
Inventor: Cowles et al. 

register; ) 
identifying another available column of redundant memory cells on said chip; 
storing a column address of said another available column of redundant memory 

cells in said second register; and / 
replacing all memory cells sharing said<:olumn address of said another defective 
memory cell with said another available column of redundant memory 
cells. / 

84. A method of preparing to repair a meniory array on a chip, said method comprising: 

searching for all available colimms of redundant elements; and 
storing on said chip an address of/an available column of redundant elements 
found during said act of searching. 

85. The method in claim 84, wherein said storing act comprises storing an address of the 
first available column of redundant elements found during said act of searching. 

86. The method in claim 85, wherein said act of storing an address of the first available 
column comprises storing an address of said first available column to the exclusion of 
storing any other available colunm of redundant elements found during said act of 
searching. / 

87. The method in claim 85, mrther comprising storing an address of another available 
column of redundant element found during said act of searching. 

88. The method in claim 87/ fiirther comprising storing an address of the last available 
column of redundant elements found during said act of searching. 

89. The method in clairn 88, wherein said act of storing an address of the last available 
colunm comprises: / 

storing said lasy available column in a register; and 
clearing from said register any previously-stored address. 
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90. A method of storing data for a memory device, comprising: 

providing a device on a semiconductor die, wherein said die incorporates said 

memory device; and / 
storing in said device data relating to aypluraUty of memory cells. 

91 . The method in claim 90, wherein said storing act comprises storing address data 
common to a plurahty of memory cells. / 

92. The method in claim 91, wherein said storing act comprises refraining from storing 
address data that is uncommon to saidrplurality of memory cells. 

93. The method in claim 92, wherejn said storing act comprises storing a row address. 

94. The method in claim 90, wherein said storing act comprises storing a column 
address. / 

95. The method in claim 94; wherein said storing act comprises storing a column address 
of a plurality of unused memory cells in a redundant array of said memory device. 

96. The method in clairn 94, wherein said storing act comprises storing a column address 
of a plurality of memony cells in a main array of said memory device, wherein at least one 
memory cell of said plurality has tested as being defective. 
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